ABSTRACT. Mauritia flexuosa L. (Arecaceae) is a palm tree species known as buriti that occurs in the Cerrado biome. It is characteristic of the vereda, a typical ecosystem of central Brazil. In this phytophysiognomy, M. flexuosa and other groups of arboreal-herbaceous species develop in open fields with very humid soils. M. flexuosa can be found in forest borders and is a palm tree with a wide distribution in South America (Brazil, Colombia, Venezuela, French Guyana Ecuador, Peru, and Bolivia). The main objectives of this study were to develop simple sequence repeat marker-enriched libraries and to characterize these loci in buriti palm to facilitate future population studies. A total of 40 sequences derived from the microsatellite-enriched libraries were selected for primer design. The optimization results showed that 9 primer pairs could successfully amplify polymorphic target fragments of the expected sizes. The data also show that the described primers Development of microsatellite primers for buriti can be used in population genetic studies in M. flexuosa to obtain information that will inform conservation and management strategies.
INTRODUCTION
The Brazilian Cerrado is one of the largest biomes of the Americas and exhibits a great variety of ecosystems that maintain a high diversity of flora and fauna (Oliveira and Marquis, 2002) . This biome has been impacted significantly by human activities during recent decades owing to the rapid expansion of agricultural frontiers in Brazil (Klink and Moreira, 2002; Jepson, 2005) . For this reason, the Cerrado is considered a "hot spot" with extreme priority for conservation (Klink and Machado, 2005) .
Mauritia flexuosa L. (Arecaceae), commonly known as buriti, is widely distributed in the Cerrado biome and characterizes a typical ecosystem of central Brazil known as vereda. In that phytophysiognomy, M. flexuosa and other groups of arboreal-herbaceous species develop in open fields with very humid soils (Ribeiro and Walter, 1998; Oliveira and Marquis, 2002) . M. flexuosa is a palm tree found in forest borders and has a wide distribution in South America (Brazil, Colombia, Venezuela, French Guiana, Ecuador, Peru, and Bolivia). Its height can reach 25 m, its leaves may be as long as 3-4 m, and inflorescences may weigh up to 40 kg (Henderson et al., 1995) . In the Cerrado, M. flexuosa is widely distributed in humid environments of rural areas, periurban environments, and ecological reserves. Several bird and mammal species make their nests in M. flexuosa and use it as a temporary shelter and as a food resource mainly in the dry season when the fruits and seeds are scarce (Prada, 1994) .
The population dynamics of plants can significantly affect evolutionary factors such as selection and genetic drift and consequently affect the genetic structure of populations. However, the magnitude of drift and selection on the pattern of genetic variation depends on the reproductive ability of the organism and the rate of gene flow. The relationship between gene dispersal and levels of genetic diversity within populations can be determined by examining the effects of breeding system and pollen dispersal mechanisms on levels of genetic diversity (Hamrick and Nason, 1996) . Several methods are available to study the movement of genes within and among populations. One of the most direct methods for studying gene flow is population-specific paternity testing using highly informative microsatellite markers.
Microsatellites, also known as simple sequence repeats, have been increasingly used for genetic studies of tropical forest populations (Collevatti et al., 2001) . Such investigations have yielded data that have increased the understanding of population dynamics in a number of species. The main objectives of this study were to develop simple sequence repeat markerenriched libraries and to characterize these loci in buriti palm to facilitate future population studies, such as characterization of the population genetic structure, estimation of crossing rates, and other related parameters important for management and conservation.
MATERIAL AND METHODS
Total genomic DNA was extracted with 2% cetyltrimethylammonium bromide (Doyle and Doyle, 1987 ) using a method described by Machado et al. (2002) . Microsatellite loci were isolated and identified from a partial genomic library enriched for AG repeats following a protocol described by Rafalski (1996) and modified by Buso et al. (2003) . Enriched DNA was ligated into a pGEM-T easy cloning vector (Promega, USA) and transformed into chemically competent Escherichia coli cells. After recovery, the transformed cells were grown overnight on a Luria-Bertani/ampicillin agar plate. Individual positive colonies were picked and regrown for 12 h on a 96-well culture plate containing 180 µL liquid 1X Luria-Bertani/ampicillin solution. Polymerase chain reaction (PCR) amplification of vector inserts using M13 forward and reverse primers was performed directly on the bacterial cultures. The PCR products were purified using ExoSAP (GE Healthcare Life Sciences, USA). The sequencing reactions were performed with the M13 forward primer using Big Dye V3.0 sequencing chemistry (Perkin Elmer, USA) and were visualized on a Perkin Elmer ABI 3700 Genetic Analyzer.
For microsatellite analysis, genomic DNA was extracted from 44 individuals from two natural populations from the Environment Protection Area (Pandeiros) using the same 2% cetyltrimethylammonium bromide protocol. PCRs were performed on a Gene Amp 9700 (Applied Biosystems, USA) using 5 ng genomic DNA, 1X buffer, 200 µM deoxyribonucleotide triphosphates, 1.5 mM MgCl 2 , 0.5 µM of each primer, and 1 U Taq polymerase (Invitrogen, USA). An initial denaturation step (94°C, 5 min) was followed by 35 cycles of 1 min at 94°C, 30 s at the locus-specific annealing temperature (Table 1) , 1 min at 72°C, and a final extension for 7 min at 72°C. PCR products were screened for variability using electrophoresis on 5% polyacrylamide gels, with visualization by ethidium bromide staining.
Microsatellite locus allele frequency and descriptive locus statistics in the two natural populations of M. flexuosa surveyed were calculated using Genepop (Raymond and Rousset, 1995) . The paternity exclusion probability (Weir, 1996) was calculated using the Identity program (Wagner and Sefc, 1999) .
RESULTS AND DISCUSSION
A total of 40 sequences derived from the microsatellite-enriched libraries were selected for primer design. The optimization results showed that 9 primer pairs could successfully amplify polymorphic target fragments of the expected sizes. The number of alleles per locus varied from 12 to 26 with an average of 17.55. The null allele frequency varied from -0.0015 to 0.0864. The observed and expected heterozygosities ranged from 0 to 0.58 and from 0.88 to 0.96, respectively (Table 1) . No pair of loci showed significant linkage disequilibrium. After sequential Bonferroni's correction for multiple tests, all loci were found to depart significantly from Hardy-Weinberg equilibrium. Further tests indicated that heterozygote deficiency at these loci was responsible for the departure (see Table 1 ). Another possible explanation for the departure from Hardy-Weinberg equilibrium is the dramatic contemporary decline in populations and resulting non-random mating and genetic bottlenecks (Brown et al., 2007; Leclerc et al., 2008) . The paternity exclusion power was estimated at 0.8319 for all loci. Our data show that the described primers can be used in population genetic studies to obtain information that will help design conservation and management strategies in M. flexuosa. 
